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PURPOSE: To provide a motor in which the cost can be reduced in 
the grooving work while enhancing the accuracy, and the structure 
can be simplified while prolonging the service life. 
CONSTITUTION: The motor comprises a fixed stator section 10, a 
rotor section 20 rotatable with respect to the stator section 10 
without touching the stator section 1 0, and groove sections 30 made 
in the opposing faces 11a, 21a of the rotor section 20 and the stator 
section 10 in order to the gaps with a lubrication fluid 100. The 
groove sections 30 are formed of coating layers 31, 35 of low friction 
material applied onto the opposing faces 11a, 21a of the rotor 
section 20 and the stator section 10. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 
[Claim 1] 

As opposed to the stator section and this stator section The rotor section which 
can rotate in the state of non-contact, In the motor which equips the clearance which is 
formed in either of the opposite sides of this rotor section and the above-mentioned 
stator section, and is formed in respect of both opposite with Grooved poriotn who 
circulates the fluid for lubricous The motor characterized by forming above-mentioned 
Grooved poriotn in the coating layer of the low friction nature material with which 
either of the opposite sides of the above-mentioned rotor section and the stator section 
was coated. 
[Claim 2] 

The aforementioned coating layer is a motor according to claim 1 characterized 
by becoming in the coating layer for thrust receptacles by which coating formation was 
carried out, and the coating layer for radial receptacles by which coating formation was 
carried out at either of the above-mentioned opposite sides which counter in the 
orientation of a path of the above-mentioned rotation axis at either of the 
aforementioned opposite sides which counter in the orientation of a rotation axis of the 
aforementioned rotor section. 
[Claim 3] 

It is the motor according to claim 2 which the aforementioned coating layer for 
thrust receptacles becomes by two or more convex grooves which whirl corresponding to 
the hand of cut of the aforementioned rotor section, and is characterized by the 
aforementioned coating layer for radial receptacles being what has the concave of the 
shape of a character of two or more ****s cut along with the hand of cut of the above- 
mentioned rotor section. 
[Claim 4] 

The motor according to claim 2 or 3 characterized by having prepared the 
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aforementioned coating layer for thrust receptacles in the opposite side of the 
aforementioned stator section, and preparing the aforementioned coating layer for 
radial receptacles in the opposite side of the aforementioned rotor section. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a motor, for example, relates to record of a hard disk, 
and a regenerative-apparatus **************** spindle motor. 
[0002] 

[Description of the Prior Art] 

This kind of motor has the stator section by which a fixed installation is carried 
out, and the rotor section attached possible [ rotation ] to this stator section in for 
example, hard-disk record and the mainframe of a regenerative apparatus etc., and 
rotates the rotor section in the state of non-contact to the stator section by the repulsive 
force of the magnet and coil which were attached respectively at these stators section 
and the rotor section. 
[0003] 

And Grooved poriotn of a predetermined configuration is formed in each 
opposite side of the stator section and the rotor section, and fluids, such as a gas, flow 
into the clearance of the stator section and the rotor section by this Grooved poriotn, 
and perform the lubricous operation and bearing operation between the stator section 
and the rotor section by mediation of this fluid. 
[0004] 

Conventionally, such Grooved poriotn was formed by processing it into the 
metal base material which constitutes the stator section and the rotor section directly. 
Specifically, chemical engraving formation of Grooved poriotn was carried out by 
♦♦fr*********.^ t Yns metal base material. Moreover, Grooved poriotn was formed by 
carrying out melting of the metal base material front face with laser, or carrying out the 
rolling of the metal base material. 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, in such a motor, since the technique which engraves Grooved poriotn 
on a metal base material directly is taken, when forming Grooved poriotn, the 
manipulation cost became high, and there was a problem that Grooved poriotn's process 
tolerance will be inferior. 
[0006] 
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That is, in the technique of ************ing a metal base material, since 
************ took many processes and the manipulation cost stuck highly, it was not 
suitable for mass-production-ization. Moreover, in the technique which carries out 
melting of the metal base material front face with laser, since the manipulation energy 
by laser is too large, a manipulation will become unstable, a big burr will arise on 
Grooved poriotn's edge, and precision will be inferior. 
[0007] 

Moreover, in the technique which carries out the rolling of the metal base 
material, the difficulty was in the burr of the Grooved poriotn edge, or the management 
of a channel depth, and there was a problem are inaccurate. Furthermore, Grooved 
poriotn is formed in the contact fraction of the rotor section and the stator section, and 
since it is moreover engraved on the metal base aterial of high friction nature with 
which Grooved poriotn constitutes the rotor section and the stator section, the rotor 
section will receive big frictional esistance at the time of rotation starting of the rotor 
section. For this reason, it not only needs big torque at the time of rotation starting of 
the rotor section, but there was a fault that the life of equipment will fall by wear. 
[0008] 

Especially this is remarkable by the high rotation type gas lubricous motor. 
The special manipulation of having attached special parts, such as a magnet for 
surfacing, or attaching irregularity to a ** sake for the contact surface small needed to 
be carried out so that the rotor section might not contact starting in order to prevent 
this, and it might not contact the stator section at the time of a halt, and there was a 
problem that the manufacturing cost of equipment surely became high. 
[0009] 

It was made in order that this invention might solve the above-mentioned 
technical problem, the cost of the Grooved poriotn manipulation can be fallen, and 
moreover, longevity-izing of the enhancement in a process tolerance and equipment is 
possible, and it aims at offering the motor which can simplify equipment structure. 
[0010] 

[Means for Solving the Problem] 

If the above-mentioned purpose is in this invention, the stator section and this 
stator section are received. The rotor section which can rotate in the state of non-contact, 
In the motor which quips the clearance which is formed in either of the opposite sides of 
this otor section and the above-mentioned stator section, and is formed in respect of 
both opposite with Grooved poriotn who circulates the fluid for lubricous It is attained 
by the motor which formed above-mentioned Grooved poriotn in the coating layer of the 
low friction nature material with which either of the opposite sides of the above- 



mentioned rotor section and the stator section was coated. 
[0011] 

Preferably, the aforementioned coating layer can consist of a coating layer for 
thrust receptacles by which coating formation was carried out, and a coating layer for 
radial receptacles by which coating formation was carried out at either of the above- 
mentioned opposite sides which counter in the orientation of a path of the 
aforementioned rotation axis in either of the aforementioned opposite sides which 
counter in the orientation of a rotation axis of the aforementioned rotor section. 
[0012] 

Moreover, the aforementioned coating layer for thrust receptacles becomes 
preferably by two or more convex grooves which whirl corresponding to the hand of cut 
of the aforementioned rotor section, and the aforementioned coating layer for radial 
receptacles can be constituted so that it may have the concave of the shape of a 
character of two or more ****s cut along with the hand of cut of the above-mentioned 
rotor section. 
[0013] 

Moreover, it considered as the configuration which prepared the 
aforementioned coating layer for thrust receptacles in the opposite side of the 
aforementioned stator section, and prepared the aforementioned coating layer for radial 
receptacles in the opposite side of the aforementioned rotor section. 
[0014] 
[Function] 

According to the above-mentioned configuration, although the opposite side of 
the rotor section and the stator section touches through Grooved poriotn at the time of 
rotation starting of the rotor section, since Grooved poriotn is formed for the low friction 
nature material, rotation starting of the rotor section is carried out, without almost 
wearing out with parvus torque. And the fluid for lubricous is correctly circulated by 
Grooved poriotn of the high coating layer of configuration precision to after rotation 
starting in a clearance, and the rotor section rotates it in the state of non-contact to the 
stator section. 
[0015] 
[Example] 

Hereafter, the suitable example of this invention is explained in detail based on 
an accompanying drawying. In addition, the example described below is not restricted 
to these modes, unless the domain of this invention has a publication of the purport 
which limits this invention especially in the following explanations although desirable 
various limitation is attached technically, since it is the suitable example of this 



invention. 
[0016] 

In drawing 1 , it is record of a hard disk, and the high-speed rotation type 
spindle motor used for a regenerative apparatus, and the motor 1 equips the mainframe 
of equipment etc. with the stator section 10 by which a fixed installation is carried out, 
and Grooved poriotn 30 who circulates the gas 100 for lubricous to the stator section 10 
in the clearance of the rotor section 20 hich can rotate in the state of non-contact, and 
the these stators section 10 and the rotor section 20. 
[0017] 

The stator section 10 has the structure which the base substrate 17 which 
constitutes an electrical circuit on the outside of the tubed metal sleeve 11 fixed, the 
axial insertion for inserting the spindle shaft 21 entioned later on the medial axis of a 
sleeve 11 — a hole 12 should put on — ********** this axial insertion - the soffit section 
flower part edge of Drawing 1 ) of a hole 12 is set as a major diameter as compared with 
the upper part, and, thereby, the level difference 13 is formed 
[0018] 

The broad substrate attachment section 14 is formed in the lower outside of a 
sleeve 11, and attachment fixation of the base substrate 17 is carried out on this 
substrate attachment section 14. The base substrate 17 is being fixed on the substrate 
attachment section 14 in the status that it was inserted in the sleeve 11 through the 
feed hole 18 of a major diameter. And the stator coil 19 which constitutes an 
electromagnet is formed in the front face, and repulsive force is given the magnet 28 
mentioned later by energizing to this stator coil 19 and forming a magnetic field. 
[0019] 

On the other hand, the rotor section 20 has the structure where the magnet 
yoke 26 was connected through the metal boss 23 same with the metal spindle shaft 21. 
the status that the spindle shaft 21 made the upper-limit section (upper part edge of 
drawing 1 ) project from a sleeve 11 — it is — an axial insertion — it is inserted possible 
[ rotation ] into the hole 12 And a member 22 is attached in the soffit of the spindle shaft 
21 stop escaping, and the omission by the side of the upper-limit section of the spindle 
shaft 21 is prevented by the engagement to this omission setting member 22 and level 
difference 13. 
[0020] 

The boss 23 fixes among the upper-limit section of the spindle shaft 21 through 
the feed hole 24, and the gas circulation hole 25 of a major diameter is formed in the 
bottom core fraction rather than the upper-limit section of a sleeve 11. 
[0021] 



The magnet yoke 26 fixes on such a boss's 23 inferior surface of tongue. 
Specifically, the magnet yoke 26 is attached in the shape of a downward bowl in the 
status that nothing, the gas circulation hole 25, and the feed hole 27 of ****** were 
made in agreement with the gas circulation hole 25. And a magnet 28 is attached in the 
inferior surface of tongue of the magnet yoke 26, and the FG (Freqency Ganerator) 
magnet 29 is attached in the soffit periphery. 
[0022] 

A magnet 28 produces repulsive force by the magnetism of the aforementioned 
stator coil 19, is for rotating the rotor section 20, and are prepared corresponding to the 
stator coil 19. [ two or more ] Moreover, the FG magnet 29 achieves the function to 
detect the rotational frequency of the rotor section 20. . The stator section 10 and the 
rotor section 20 of a motor 1 are constituted as mentioned above, and Grooved poriotn 
30 who is an important section of this example is constituted as follows. 
[0023] 

Grooved portion 30 is constituted by the coating layer for thrust receptacles 31, 
and the coating layer for radial receptacles 35 as shown in drawing 1. Coating 
formation of the coating layer for thrust receptacles 31 is carried out on top 11a of the 
sleeve 11 which counters with a boss's 23 inferior-surface-of-tongue 23a in the 
orientation of rotation-axis L of the spindle shaft 21. 
[0024] 

Specifically, it is shown in the drawing 2 and the drawing 3 ~ as - the coating 
layer for thrust receptacles 31 - the hand of cut of the spindle shaft 21 - corresponding 
— whirling — the top 11a rim of a sleeve 11 - an axial insertion of a center section - it 
becomes by two or more convex grooves 32 which go to a hole 12 that is, the coating 
layer for thrust receptacles 31 intervenes between a sleeve 11 and the boss 23, and the 
arrow head of drawing 2 shows it — as — the clearance between convex grooves 32 ~ 
minding - the gas 100 of the sleeve 11 upper part - an axial insertion - it has the 
function drawn in a hole 12 
[0025] 

On the other hand, coating formation of the coating layer for radial receptacles 
35 is carried out at surface 21a of the spindle shaft 21 which counters with internal- 
surface-of-parietal-bone lib of a sleeve 11 in the orientation of a path of rotation-axis L 
of the spindle shaft 21. Specifically, as shown in the drawing 4 and the drawing 5 , the 
coating layer for radial receptacles 35 intervenes between a sleeve 11 and the spindle 
shaft 21, and has the concave 36 of the shape of a character of two or more ****s cut 
along with the surface 21a hoop direction of the spindle shaft 21. 
[0026] 



Both the coating layer for these thrusts receptacles 31 and the coating layer for 
radial receptacles 35 are formed for the low friction nature material, and the resin of for 
example, a fluorine system, especially the resin of a Teflon system are used as a low 
friction nature material. 
[0027] 

Moreover, the coating layer for thrust receptacles 31 and the coating layer for 
radial receptacles 35 mask the non-coating fraction of between convex grooves 32 or the 
concave 36, and are formed by coating top 11a of the sleeve 11 as a base material, and 
surface 21a of the spindle shaft 21. In addition, after coating the front face of a sleeve 11 
and the spindle shaft 21, the non-coating fraction of between convex grooves 32 or the 
concave 36 can be formed also by exfoliating. 
[0028] 

Thus, since coating formation of Grooved poriotn 30 is carried out, the coating 
layer for thrust receptacles 31 and the coating layer for radial receptacles 35 can be 
easily processed at a few process, and, moreover, a burr does not arise on the edge of a 
convex groove 32 or the concave 36. Therefore, while grooved portion 30 manipulation 
cost is reducible, enhancement in the process tolerance of a convex groove 32 or the 
concave 36 can be aimed at. 
[0029] 

Next, an operation of a motor 1 is explained, the spindle shaft 21 which the 
magnet yoke 26 rotates and was connected by the interaction of the magnetism and the 
magnet 28 which were produced in the stator coil 19 through the boss 23 in drawing 1 
when energized to the stator coil 19 of the stator section 10 — an axial insertion of a 
sleeve 11 « carrying out axial rotation is started within a hole 12 
[0030] 

At the time of such rotation starting, since a boss's 23 inferior-surface-of- 
tongue 23a and the coating layer for thrust receptacles 31 are in the contact status and 
intemal-surface-of-parietal-bone lib of a sleeve 11 and the coating layer for radial 
receptacles 35 are in the contact status, there is a possibility that frictional resistance 
may arise to rotation of the spindle shaft 21 and the boss 23. 
[0031] 

However, since it is formed for the material of low friction nature, neither the 
coating layer for thrust receptacles 31 nor the coating layer for radial receptacles 35 
almost produces the frictional resistance by the coating layers 31 and 35 to rotation of 
the spindle shaft 21 and the boss 23. Therefore, the spindle shaft 21 and the boss 23 do 
rotation starting smoothly. That is, since high-speed rotation of the rotor section 10 is 
carried out with parvus torque since it functions as lubricant at the time of rotation 



starting, and the coating layers 31 and 35 of low friction nature are hardly moreover 
worn out at the time of rotation starting, the coating layer for thrust receptacles 31 and 
the coating layer for radial receptacles 35 of the life of a motor 1 are long. 
[0032] 

The external gas 100 enters from the opening between magnet yoke 26 soffit 
and the base substrate 17, and after rotation starting enters in a boss's 23 gas 
circulation hole 25 through the interior of the magnet yoke 26, as the arrow head of 
drawing 1 shows, and the convex groove 32 of the coating layer for thrust receptacles 31 
— minding — an axial insertion of a sleeve 11 — the inside of a hole 12 — entering — an 
axial insertion — it passes along a hole 12 and is discharged by the exterior of a motor 1 
[0033] 

The shape of a whorl corresponding to [ as the convex groove 32 mentioned 
above at this time ] the hand of cut of the spindle shaft 21 - the axial insertion from 
nothing and the top rim of a sleeve 11 — a pumpability as opposed to / since more than 
one are engraved so that it may go to a hole 12 / a gas 100 in a convex groove 32 ] — 
having — the gas 100 in the gas circulation hole 25 — a pressure — like — an axial 
insertion — it is made to flow in a hole 12 and an axial insertion — the pumpability 
according the gas 100 in a hole 12 ] to the concave 36 of the shape of a character of 
**** a pressure — like — an axial insertion — it is discharged by the exterior of a motor 

I from a hole 12 
[0034] 

Thereby — a gas 100 - the gas circulation hole 25 and an axial insertion - 
while the inside of a hole 12 is circulated smoothly, the lubrication of between a sleeve 

II and the spindle shafts 21 is carried out by the gas 100 between a sleeve 11 and the 
bosses 23 

[0035] 

Moreover, the dynamic pressure effect arises by rotation of a concave 36, and 
the spindle shaft 21 receives a load in the orientation of a path according to this 
dynamic pressure effect, for this reason, the spindle shaft 21 — an axial insertion — it 
rotates in the state of a sleeve 11 and non-contact by the shape of a medial axis of a hole 
12 Furthermore, since a boss 23 receives a load upward according to the dynamic 
pressure effect of a convex groove 32, the rotor section 20 whole resists the load, and 
surfaces, and a boss 23 rotates in the state of the top of a sleeve 11, and non-contact. 
That is, a gas 100 performs the so-called bearing operation to the rotor section 20 in the 
case of rotation. 
[0036] 

According to the motor 1 of this example, thus, between the metal sleeve 11, 



the spindle shaft 21, and the boss 23 Since the configuration between which the coating 
layer for thrust receptacles 31 and the coating layer for radial receptacles 35 which can 
be formed easily were made to be placed is taken The need of the special parts or special 
manipulation for preventing wear of a sleeve 11, the spindle shaft 21, and the boss 23 is 
not carried out, but while the design burden of a motor 1 is mitigable, the cost cut can be 
aimed at. 
[0037] 

[Effect of the Invention] 

Since Grooved poriotn is formed in a coating layer as mentioned above 
according to this invention, Grooved poriotn can be processed at a few process and, 
moreover, a burr does not arise on grooved portion's edge. For this reason, cost cut of the 
Grooved poriotn manipulation and enhancement in a process tolerance can be aimed at. 
Moreover, since this coating layer is formed for the material of low friction nature, even 
if the rotor section and the stator section contact at the time of rotation starting of the 
rotor section, there is almost no resistance by friction. Therefore, since high-speed 
rotation of the rotor section can be carried out with parvus torque and the contact 
fraction of the rotor section and the stator section is hardly moreover worn out, 
longevity-ization of equipment can be attained. Furthermore, since the special parts or 
special manipulation for preventing wear of the contact fraction of the rotor section and 
the stator section are not needed, while the design burden of equipment is mitigated, a 
cost cut of equipment can be aimed at. 

[Brief Description of the Drawings] 
[Drawing 1] 

It is the cross section of the motor concerning one example of this invention. 
[Drawing 2] 

It is the plan showing the coating layer for thrust receptacles. 
[Drawing 3] 

It is the A-A cross section of drawing 2 . 
[Drawing 4] 

It is the front view showing the coating layer for radial receptacles. 
[Drawing 5] 

It is the B-B cross section of drawing 4 . 
[Description of Notations] 

I Motor 

10 Stator Section 

II Sleeve 



11a Sleeve top 

20 Rotor Section 

21 Spindle Shaft 

21a Spindle shaft front face 

30 Grooved poriotn 

31 Coating Layer for Thrust Receptacles 
35 Coating Layer for Radial Receptacles 
40 Clearance 

100 Gas 
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